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(54) CnOCOB M3rOTOBJl EH Mil JIESlHEPOB 
(57) Abstract: 

Mcnonb30BaHHe: o6pa6orKa Meraji/ioB flaaneHMeM, b uacTHOCTH, o6pa6oTKa MeroflOM xonoflHow 
rmacnwecKOft ^e^opMai^rai. CymKocrb n3o6peTero«T: roroxaamtBaioT flee ^erajra - Tpy6y n o6onouKy 
MaxepHanoB c paanHMHWM npeAenoM ynpyrxxmi. Co6HpaiOT ynoMHHyxwe ja^rajm nyveu ycTanoBKH Tpy6bi b 
o6ono«iKy c 3a3opoM. riocne cfopKH nnacnwecKoft fle<J>opMaiiHH noABepraioT ^errant,, roroTOBneHHyio w3 
Merajma c MenbmnM npeftenoM ynpyrocni. 2 mi. 



Description (OnacaHHC H3o6percnHJiI: 



M3o6pereHne othochtch k xojioahoh o6pa6orKe Merannoa nnacnwecKHM A^pMapoBaiiMeM h mokct 6biTb 
ncnoJibSOBaHO. Hanpuwep. HsroroaneHHB netaepoB A"* uyumnm>oe mraHTOBbix H e<j>TRHbix HacocoB. 

HaBecreH cnoco6 Honoroaneioui nennepoD. cornacHO KoropoMy TOKKOCTcraia^ xpy6a BcraanHercH B 
oeojiovmy c saaopoM |1| Meatfly HapyjRHOw noeepxHocrbw Tpy6bi h BHyrpeHHeii noBepxHocrwo oCanonKM 
HMeercH sasop. 

HenocraTKOM npwBeAeHHoro cnoco6a nanne-rc* Harowae sasopa Meatfly xpyfoii m o6ono<moit, npKBOAamero 
K caaxearao xecTKOCTO Jieimepa. a b HCKO-ropbix cnynanx. aanpaviep. apa raroronnciom uhjihhapob 

He<JrTOHbix hococob io jieimepoB. oaaop 3HamrrenbH0 cimaaer KanecrBO nocneAyiomeii onepaujm 
ynpotDtexHH BHyrpeHHeii noBepxHOCTH umiMHjipa a30-rnpoBaHvieM. 

M 3 BecreH cnoco6 wsroroeneHMH neiiHepoB. cornacHO Koropony Hapysmyio noBepxHocxt Tpy6w a 
BHyrpcHHioio noBcpxHOCTb o6ojiotnac wsroTaBJiHBaiOT kohotcckhmh |2| HenocraTKOM BbnneonncaHHoro 
cnoco6a Ha/merca to. mto oh oiomHbm a ocymeeraneHim. Cnoxaocrb npeACTaanner Hsro-roanem*: 
conpHraeMbuc noeepxHocrefi n6o TpeoyeTCB crporo cornacoeaxb oAaoocHocTb kohmmsckow BHyxpeHaea 
noaepxHocTM ooojiohkh c kohhmcckok HapyxHoa nosepxHocrbio Tpyfibi. 

TaxjEe MSBecreH cnoco6 h3potobjichmh neiiHepoB. cornacHO KoropoMy nocne c6o P kh xpyfibi c ooojiohkoh c 
HenoTopbiM aasopoM no conpnraeMbiM noBepxaocTHM. neftnep no«BepraioT aBTO^peTapoBaHHio (cM.Taw xe 
crp.38) |31 t. e. roiacnwecKoft j^puanym Tpy6u c iienuo ycrpaHeimH saaopa Mex«y rpyooK h ooononKoft. 
it oflHOBpeMeHHoro ynpoMHeHHH Tpy6bi. 

HcnocTaTKOM k3bccthopo cnoco6a roroTOBneHHH jieftHepoB najweTcn to, mto npw cKpcnncratw neifaepoB 
nocpeflCTBOM nnacrvraecKofl Ae^pMauwH oahoh H3 Aeraneii neitaepa (o6onoMKH una Tpy6bi). hc 
yxorrbiBaioTCH MexamMecKMe CBOHCTBa ueTajmoB. «rro He nossojiHer o6ecne«aiTb KaxiecrseHHoro. 
6e33a30 P Horo cKperuieHHH Tpy6bi c o6ononKoa h. Kax cne A CTBne. npaBOAWT k mraaoMy KauecTBy M3A«ihh b 
ixenoM. 

HanpuMep, npn joroTOBjieHHH hhjihhapob ne^roHbix nrranroBbix nacocon H3 cKpeimennbtx jietaepoB. r«e 
xpyfia tororaanKBaercH ro BbicoKonerapoBaHHoa asoTHpyeuoa crami. a ooonouKa hs lawKoyrjiepoflHcroa 
cxanw H3-3a BbnneyaasaHHoro HeAocxaTKa n npoueoce asoTapoBaHH* upnvnmpoB H3 sasopa BbiAensnorca 
rasw npenHTCTByMtn^e HopwanbHOMy npoTeKamno npouecca aaoTHpoBanHH. b peoyjibxaxe «ero pesno 
eoapacraer BpeMH asompoBaracH n cHMxaeTca KanecTBO asoTHpoBaraw noBepxHOCTH unranmpa M Hacoca b 
A&noM. 

OaAayefl H3o6pereHHH nanae-rc* pa3pa6or K a cnoco6a MaroxoaneHKH jiewHepoB, ooeCTewaaiotnero 
k aHecT BeHHoe 6e33a3opuoe coeAwueHMe Tpy6w c o6ojioxikoh h noBbuneHne wecTKocTH neiteepa. 

YKaaaHMuft TexmPiecKHfl peayjibxax AocrnraercH T€M, tto npH iraroTOBneHHH neimepa. aonoMawmero 
raroToaneHMe AByx A erajieii Tpy6bi n ooojiomkh h c6o P kh mx aPJ^ c APyr°" c ^aaopoM. corjiacao 
n3o6pereBMio njiacnwecKOMy Ae*opMHpoBaiaao no A BepraioT A eTajib. lororoBneHHyio B3 Meranna c 
mcbuhmm npeAenoM ynpyrocrn. 

PesyjibTa-roM pemeiBiH nocxaaneHHoft saAaw HanHercH to. «to npn BosAeMCTBMH Ha Aeranb. 
HaixmjaneHHyw ira Meranna c M eHbnaiM npe A eJioM ynpyrocn. Mepe3 Hee Mbi B03 A eMcxBye M ..a fleranb c 
6anbiiiHM npeAenoM ynpyrocrw. 

nocne cHHTvw Harpy3KH b acteuih c MeHbnmM npe A enoM ynpyrocTH ocrajOTCH ocTa-roMHbie nnacTKMecraie 
Ae^pMau,™. a A eranb c 6ojibuiHM npeAenoM ynpyrocn, npuMer cboh nepaoHaManbHbie pasMepbi » 
6e33a3opHo npiuiHxeT k conpHraeMoK noBepxHocmi ynpyrofl ppr»m. 

Ha 4nr I H3o6paxe H cnoco6 coeppaivmsx Jieraiepa. a KoropoM o6ono«ma asro-roaneHa us Meranna c 
MeHbumw npeAenoM ynpyrocTH. a Tpy6a n3roToane H a H3 Meranjia c 6onbamM npeA^oM ynpyrocTH; Ha 
4HP2 cnoco6 coeAHHeHMH /leimepa, a Koropow o6onowa iraroroaneHa Mexan/ia c 6onbmMM npe A enoM 
ynpyrwrn. a -rpy6a M3 roTOEineHa H3 weTaxma c MeHbUMM npefle/ioM ynpyrocrw. HeiiHepa HsroTaanMBaioT 
cne/^yiomjiM o6pa30M. 

nepnoaaManwio MsrorannMBaiOT oeononKy I. nocne sawepa BHyxpeHaero A-awexpa o6onovwa 1 
o6pa6a T bioaiOT no aapyxHoft noBepxHOCTH T P y6y 2. o6ecnc«mBaB rapaKxupoBaHUbui oasop ucxpy 
conparaeMbiMM noaepxaocrnMH. nocne c6o P kh o6onoMKM 1 c Tpyfioa 2 netoep nocxynaeT iia onepaujuo 
cKpcnneHMH. CKpenneinic ocymecraFiBercn nocpcACTBOM A e*opMaMKH oauoh H3 conpBraeMWX Aeranea 
o6ononKH 1 una T P y6w 2. AabopMaqwio mokho ripoaoAHTb npa noMomw bwcokkx AanneHHfl wwakocth. 
rasoa. ciioco6om kobkh. o6KaTKH, AopaoBaiam wjih ;u>yrwx cnoco6oa. 

Ha 4)nr.l noKasaii o A hh "J eosMoxabix BapaaiiroB CKpenneioin ncihiepa. a KoropoM o6ono««a 1 



H3P0TooneHa to MeTanna c mchmuhm npe^enoM ynpyrocrw, a rpy6a 2 H3 Mcxanna c oajibinuM npeflenoM 
ynpyrocTH. B npuecAeHHOM cnyuae nnacTHuecKou AofcopMaujfH noABepraioT ooononxy 1. Ann 3-roro na 
MeraruiopemymeM o6opyflODaHHH. HanpHMep. rx>pn30irranbHo-pacTOimoM craHKe b BeprjuomHoii 6a6Ke 
M3AeJiMH. no ocw craiiKa ycraHaaniuKuoT o6KaTHOM wucrrpyMeHx c !\e$op*a*pyionj?iMvi P am ^ ax<i1 3 - B 
crc6enb crraHKa ycraHaanHBaioT onpaaKy 4, Ha Koropovi nocpeACTBOM inTw^rra 5 3aKpenjimoT jicwHcp. 

nocne HacrpoftKM A^opMHpyiotinra pojihkob 3 Ha pa3Mep MeHbme HapyxHoro AMaMerpa o6ojio**kh (paaMep 
no RcfyopuHpyioiuyaA poraocaM onpeAejinercH 3KcneprawfeHranbH0, b 3aBHCMM0CTH ot nMaMerpa neimepa, 
TOJim^HW creHOK o6ojioukm I h Tpy6fai 2 m MexamraecKHx cbohctb werajuia) pacxaTHOMy HHcrpyMeirry 
coo6iAaioT BpaiuaTe/ibHoe navKcme V, a neitaepy nocryna-renbHoe S, BbinanHHioT nnacnmecKyK) 
Ae$opMaigao o6anonKH 1 m ynpyryx) Ae<J>opMain*K) Tpy6bi 2. 

B CEW3H c paannMHbiMH MexaHM^ecKHMM cBOMCTBaMH MerannoB ooonomu* 1 m Tpy6bi 2 B 060J10MKe 
npoHSoftAyr miacnwecKMe A^pMai^tH, b pesynbTaxe mcto Hapy»HMM m BHyrpcHHUM A MaMCT P t>l 
yMeHbmaTC«. a b Tpy6e 2 ripojooftnyr ynpyrwe Ae^P^au™, nocne chhthh HarpysKM napaMerpw 
Tpy6w B03BpaTOTCH b nepsoHananbHoe nanoKemie. npn otom, npon30HAer 6e33a3opnoe h k auecTBCHHoe 
cKpenjieHne netaepa. 

Ha $hi\ 2 H3o6pa*teH oamh H3 bobmojkhbix BapwaHTOB CKpenneHwn jieraiepoB, b KoropoM o6onoHKa 1 
loroTOBJieHa H3 MeTanna c 6onbnmM npeAenoM ynpyrocra. a Tpy6a 2 H3 Meranjia c MeHbinMM npeAenoM 
ynpyrocTH. 

JleHHep ycraHanmiBaioT Ha npoiWKHow cTaHOK c ynopoM b npHcnoco6jieHife 6 oahhm ks -ropues. B 
OTBepcrwe Tpy6w 2 bboa«t onpasKy 7. Ha Bbixo A b Koxopyio BoopaxmeaioT flopH 8. flopH no napyxnoMy 
AnaMerpy Bbmojmen Ha paoMep 6onbine pa3Mepa BHyxpcHHero HMaMerpa Tpy6bi 2. BerawnHa HaTnra Aopna 
8 b oTBepcTHM Tpy6w 2. KaKHB npeAbmymeM cnyuac. onpeAenneTCH DKcnepiaMeHT an bHO . Ilpii BxnKMeHHM 
onpaBKM 7 no A a™ S npon3Bo A HT nnacwiecKyio Ae*opManjno Tpy6w 2 k ynpyryx Ae*opMau>no ooarioww 1. 
npHBOAHnnix k 6c33a3opHOMy h k a^ccTBCHHOMy cKpennemoo ooono^H 1 c Tpy6ofi 2, Kan h b npeAWAyiueM 
cnyraae. 



Claims l<DopMyna H3o6percnH5i]: 



Cnoco6 M3roTooaeHMH neiniepoB, DKJiiouaioimiM H3roTooneHHe Tpy6bi m o6qjio^km. c6opKy mx APY 1 ^ c APy™ M 
nyTeM ycraHosKM Tpy6bi b o6ononKy c 3a3opoM h noc/ieAyiomee ruiaeiwiecKoe aafopuMpoBaHwe oahom H3 
co6paHHbix Aeranew, oTJWiaiomratcH tcm, *rro rpytfy h o6o;iouKy H3roxaenHBaioT irc werajuioB c pa3Hbiw 
npeAeJioM ynpyrocni. a imacTMHecKOM ne$opuau?m noAeeprawT Aerant, M3roxoanenHyio ro Merarwa c 
MCHbmuM npcACJioM ynpyrocTW. 



Drawing(s) [McpTCMHl: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts— a tube and an enclosure— are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts— a tube and an enclosure— and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure I is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. 1 
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Fig. 2 
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